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planing machine, and by the putting o! the leading
screwv into lathes, and it wvas there, too, that the famous
calculating machine wvas made for Charles Babbage.
Wilkinson got the idea of building a liglit motu-
vehiicie frorn seeing the heavy steamn carrnage at the
great exhibition Of 1862. It only wveighcd a lhundred
weight. Mr. Wilkinson is stili wvorking at the moto-
cycle problem, and hopes to make as great. an advance
in the future as lie did in the past.

The cut above gives a rough idea of this cariy
vehicie. .4, gas tubing frame. B, seats for two. C,
steam generator fitted witb tubes. The vertical ends
the tubes wlien in cols, the horizontal part when
straight tubes, and the flarne suck-ed through by the
exhaust steam at the end of generator. D, driving axie.
E, pitch chain wvheeis and chains for driving from the
engines to the pedal crank, and further by another chain
to driving axie D. F, pedal crank to assist at starting,
or his, or in case of breakdown. G, steeling gear. HI,
engine crankc, with chain wvheei at end E8. 1, air pump
for forcing air viith the petroleumn into the generator.
Y, tube for air biast, connecte(!. with air pump I. K,
petroleumn tube connected undc-r the seat with the cil
supply. The cil is suclked up by the air biast Y. L,
engines, double cylinder.

MRON MANUFACTURE

DY WM. SNJAILL, fl.A.SC.-
The three principal forrns in wvhich iron is in general

use arc cast iron, steel and wrought iron. These differ
fronm one another in the arnoun:t and conditions of the
contained carbon. It is a weil known fact that iron
has been known to the -%vorld for about 5,ooo years.
Even to-day in the uncivilized and semni-civilized por-
tions of the worid we can flnd the crude and ancient
fornis of manufacture that were in use in those ages.
The open fires built on a hiliside or sortie windy, exposcd
position, corne first, then the low oppn mud furnaces
uising forced biast, the pneumatic apparatus being of
miany différent kinds: Skins sewn into bags for bellows
wvere trodden on by the vorkers' feet; bamboo tubes,
wvith pistons pacl<ed with fecathers or leather and ope-
ratcd by inanual labor. These many fornis and varie-
ties of open fires lcad up to the Catalan forge and
Americap bloomery, the biast being gcnerally suppicd
by the water trompe.
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Ail these methods produced wroughit iron, or iron
of a steely nature from the ore direct. They are prac-
tically only of historical interest, being very -%vastefui in
fuel and iron, rcquiring very pure ores and charcoal for
fuel; their capncity wvas se smail that they are flot in
the least suited te meet the enormous demands now
made for mron. With fewv exceptions, ail the iron at the
present day is obtained by the production cf pig iron,
wvhich is afterwards converted into '%vrought iron or
steel. When we bning an iron ore into contact with
carbon, at a high temperature, either in the forn o! solid
carbon or a gaseous comnpound, first, we get the ore
reduced to a metaliic, spongy mass cf wrought iren; if
exposed te the action long enough and at a sufficient
tenîperature, the iron becomes carburized to such a
degree that it becomes fusible and is known as cast
iron. To carry out this eperatien on a manufacturing
basis, we mnust flrst have a considerable.sized furnace,
and the substitution cf earthy fluxes, instcad of mron, for
the removal cf the impurities cf ore and fuel. ]3y proper
variation cf the ore, fluxes, fuel, blast, lieat cf furnace,
etc., the reduction cf the ore, carburization cf the iron,
and combination cf the metalloids with the iren, may be
made to range through greatiy varying limits, and pro-
ducts which differ greatiy both in chemical compesi-
tion and physicai properties are obtained under the
namne cf pig-iron.

Charcoal was the fuel used in ail the earlier opera-
tiens for the production cf iron in ahl its forms. In
England the consumption cf woed ivas se great, and
forests were being denuded se rapidiy, that an Act was
passed Iin r58i restraining its use te very ]imited sections
cf the country. The first te use minerai fuel in a biast
furnace -%vas Lord Dudley, about 1620. He found it
wvorked satisfactoriiy, and obtained a patent cf mon-
opeiy for 31 years, but bis furnace and plant ivere
destroyed by the men, who were opposed te sucli inno-
vations. This experience deterred others from using
ceai, and it was not till neariy a century aftervards,
when people became again aiarmed at the increasing
dernand and growing scarcity of home timber, that
the use cf ceai became general.

About 1785 an ironniaster by the name cf Henry
Cent, cf Gospert, Eng., after many years cf patient
research and tiresome experiment, which cost him some
$îo,ooo, patented two inventions: first, the conver-
sien cf pig iron into wvrought iron, using the flarne cf
pit ceai in what is kncwn as the puddiing furnace;
second, the drawing cf the iron into bars, etc., by means
of grocved rollers, which operation was previousiy per-
forrned by mens cf hammier and anvil. Puddling a-id
rolling reduced the cest of labor and manufacture te
about one-twentieth, at the saine time yieiding a much
better quaiity of iron. He was robbed by government
officiais cf bis business, property and ail inceme froni
patents, and died in poverty.

It was remarked by early furnacemen tbat a furnace
wouid drive better, i.c., makie more in in the samne
tine in winter thaninasummier. The reason, of course, is
the lesser amount cf moisture in the air, and it being
somewhat cendeused, they were suppiying more oxygen
te the fuel in -the furnace, running the biuwing machine
at the sanie specd as in warmn and damp weatiier.
Then Nwe have various unsuccessfui expernients
and triais made te cool the air before entering
the furnace. At one time it wvas proposed te
pass the air through long pipes containing quick lime
te remnove the moisture, but this wvas never tried.


